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(54) On-vehicle electronic device assembly 

(57) An on-vehicle electronic device assembly (1 1) 
includes a mount frame (12) fixed on a metallic portion 
of a vehicle body, a carriable unit (13) removably dis- 
posed in the mount frame (12), and a metallic urging 
member (14) mounted on the mount frame for urging 
the carriable unit (13) in a direction of moving the carri- 
able unit (13) away from the mount frame. The carriable 
unit (13) includes a carrier case (15) having a grounding 
metal piece insertion hole formed therein in a position 
corresponding to the urging member (74), a metallic 
chassis disposed in the carrier case (15) so as to shield 
electronic components, and a grounding metal piece 
loosely fitted into the grounding metal piece insertion 
hole for electrically connecting the metallic chassis and 
the urging member (74). 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention: s 

The present invention relates to an on-vehide elec- 
tronic device assembly to be installed in a vehicle. 

Description of the Related Art: 

Conventionally, an electronic device such as an 
audio device, a communication device, a navigation 
device, or a like device is installed into a mounting 
space such as a 1DIN space, a 2DIN space, or a like 
space formed in an instrument panel of a vehicle. 

In this case, the housing of an electronic device is 
electrically connected to a vehicle body serving as 
ground so as to shield electronic components contained 
in the housing against noise, static electricity, and the 
like. To establish this grounding, when the electronic 
device is installed into the mounting space, a fixing por- 
tion of the housing is brought in contact with a metallic 
portion of a vehicle body and fixed onto the vehicle body 
with bolts. Thus, the conventional electronic device can- 
not be removed from 

a vehicle for independent use. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the 
above-mentioned problem in the conventional on-vehi- 
cle electronic device assembly and to provide an on- 
vehicle electronic device assembly allowing the housing 
of an electronic device to be electrically connected to a 
vehicle body serving as ground so as to shield elec- 
tronic components contained in the housing as well as 
allowing the electronic device to be removed from the 
vehicle for independent use. 

Another object of the present invention is to provide 
an on-vehicle electronic device assembly enabling a CD 
player to be used as an electronic device thereof and 
capable of preventing a disc slipping off a user's hand, 
when placing or removing the disc on or from the CD 
player, from entering far into the interior of the CD 
player. 

According to the present invention, an on-vehicle 
electronic device assembly includes a mount frame 
fixed on a metallic portion of a vehicle body, a carriable 
unit disposed in the mount frame such that it can be 
removed from the mount frame, and urging means 
made of metal and mounted on the mount frame for urg- 
ing the carriable unit in a direction of moving the carria- 
ble unit away from the mount frame. 

The carriable unit includes a carrier case having a 
grounding metal piece insertion hole formed therein in a 
position corresponding to the urging means, a metallic 
chassis disposed in the carrier case so as to shield 



electronic components, and a grounding metal piece 
loosely fitted into the grounding metal piece insertion 
hole for electrically connecting the metallic chassis and 
the urging means. 

In this case, when the carriable unit is pressed into 
the mount frame against an urging force exerted by the 
urging means, the grounding metal piece electrically 
connects the metallic chassis to the urging means. As a 
result, the metallic chassis is electrically connected to a 
vehicle body serving as ground to thereby shield the 
electronic components contained in the carriable unit 
against noise, static electricity, and the like. 

Also, when the carriable unit is drawn out from the 
mount frame, the metallic chassis is electrically discon- 
nected from a vehicle body serving as ground. 

Thus, not only is the grounding effect improved, but 
also the carriable unit removed from the mount frame 
can be connected to a household power unit and used 
outside a vehicle. Also, a resin portion of the carrier 
case is not susceptible to formation of scratches, 
thereby maintaining design appearance thereof. 

Since the grounding metal piece is loosely fitted 
into the grounding metal piece insertion hole, leaving a 
clearance therearound, any error of manufacture of the 
mount frame, carriable unit, or like component is 
absorbed by the clearance. Accordingly, the metallic 
chassis and a vehicle body serving as ground can be 
electrically connected together in a removable manner. 

An on-vehicle electronic device assembly accord- 
ing to another aspect of the present invention includes 
an outer frame, a CD player disposed in the outer frame 
such that the CD player can be advanced and retracted, 
and disc entry prevention means for preventing a disc 
from entering far into the interior of the CD player 
through a clearance formed between the outer frame 
and the CD player when the CD player is situated at an 
advanced position. 

When the CD player is drawn out to the advanced 
position thereof, a clearance is formed between the 
outer frame and the CD player; however, the disc entry 
prevention means prevents a disc from entering far into 
the interior of the CD player through the clearance. 

Accordingly, even when a disc slips off a user's 
hand when the user attempts to place the disc on the 
CD player or to remove the disc from the CD player, the 
disc is prevented from entering far into the interior of the 
CD player through the above-mentioned clearance. 

Also, when an on-vehicle electronic device cannot 
be disposed horizontally in a center console of a vehi- 
cle, the disc entry prevention means prevents a disc 
from entering far into the interior of the CD player 
through the clearance formed between the outer frame 
and the CD player and thus from being scratched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The structure and features of the on-vehicle elec- 
tronic device assembly according to the present inven- 
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tion will be readily appreciated as the same becomes 
better understood by referring to the drawings, in which: 

FIG. 1 is a perspective view of an on-vehicle elec- 
tronic device assembly in an audio mode according 
to a first embodiment of the present invention; 
FIG. 2 is a perspective view of the on-vehicle elec- 
tronic device assembly of FIG. 1 in a visual mode; 
FIG. 3 is a side view of a carriable unit in the first 
embodiment; 

FIG. 4 is a sectional plan view of a mount frame in 
the first embodiment; 

FIG. 5 is a sectional front view of the mount frame 
of FIG. 4; 

FIG. 6 is a sectional side view of the mount frame of 
FIG. 4; 

FIG. 7 is a perspective rear view of a carriable unit 
in the first embodiment; 

FIG. 8 is a rear view of the carriable unit of FIG. 7; 
FIG. 9 is a sectional view of the carriable unit of 
FIG. 7; 

FIG. 10 is an enlarged view of a grounding portion 
of the on-vehicle electronic device assembly of FIG. 
1; 

FIG. 1 1 is a view showing the disposition of a con- 
trol board of the on-vehicle electronic device 
assembly of FIG. 1; 

FIG. 12 is a perspective view of a grounding metal 
piece in the first embodiment; 
FIG. 13 is a perspective view of a mount frame in 
the first embodiment; 

FIG. 14 is a view showing the use of the on-vehicle 
electronic device assembly of FIG. 1 outside a vehi- 
cle; 

FIG. 15 is a front view of a household power unit in 
the first embodiment; 

FIG. 16 is a plan view of the household power unit 
of FIG. 15; 

FIG. 17 is a sectional view of an on-vehicle elec- 
tronic device assembly carrying a tray loading type 
CD player; 

FIG. 18 is a schematic view showing how a display 
unit and a CD player are accommodated in a carri- 
able unit of an on-vehicle electronic device assem- 
bly according to a second embodiment of the 
present invention; 

FIG. 19 is a schematic view showing a state of the 
second embodiment in which the display unit and 
the CD player are drawn out from the carriable unit; 
FIG. 20 is a sectional view taken along line X-X of 
FIG. 18; 

FIG. 21 is a side view of the carriable unit in the 
second embodiment; 

FIG. 22 is a front view of the carriable unit in the 
second embodiment; 

FIG. 23 is a plan view of the CD player in the sec- 
ond embodiment; 

FIG. 24 is a bottom view of a control board in the 



second embodiment; 

FIG. 25 is a sectional view of a lower frame in the 
second embodiment; and 

FIG. 26 is a front view of the lower frame of FIG. 25. 

5 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the present invention will next be 

io described in detail with reference to the drawings. 

FIG. 1 is a perspective view of an on-vehicle elec- 
tronic device assembly in an audio mode according to a 
first embodiment of the present invention; FIG. 2 is a 
perspective view of the on-vehicle electronic device 

15 assembly of FIG. 1 in a visual mode; and FIG. 3 is a side 
view of a carriable unit in the first embodiment. 

In these drawings, reference numeral 1 1 denotes 
an on-vehicle electronic device assembly according to a 
first embodiment of the present invention. Numeral 12 

20 denotes a metallic mount frame to be mounted to an 
unillustrated metallic portion of a vehicle body, i.e. dis- 
posed in a 1DIN space of an instrument panel, to 
thereby be electrically connected to the vehicle body 
serving as ground. Numeral 13 denotes a carriable unit 

25 including an electronic device, such as an audio device, 
a communication device, a navigation device, or a like 
device. The carriable unit 13 is removably disposed in 
the mount frame 12. The carriable unit 13 includes a 
carrier case 15 formed from a resin, metal, or like mate- 

30 rial and coated with paint a slide table 16 disposed in 
the carrier case 15 slidably in directions of arrow D, and 
a display unit 1 7 disposed in the carrier case 1 5 slidably 
in directions of arrow D and swingably about an unillus- 
trated hinge in directions of arrow E. 

35 The mount frame 12 includes a front wall 31 having 
an opening formed therein for allowing a user to mount 
the carriable unit 13 into the mount frame 12 or remove 
the carriable unit 13 from the mount frame 12 through 
the opening, side walls 32 and 33, a rear wall 34 to 

40 which composite cables 23 and 24 are connected, a top 
wall 35, and a bottom wall 36. The mount frame 12 is 
fixed on a metallic portion of a vehicle with unillustrated 
bolts. 

Reference numerals 21 and 22 denote connectors 
45 connected to the tips of the cables 23 and 24, respec- 
tively. The connectors 21 and 22 are connected to a 
sensor unit or a like unit in the instrument panel of the 
vehicle. 

The carrier case 15 includes a front wall 41 having 
so an opening formed therein for allowing a user to insert 
the slide table 16 and the display unit 1 7 into the carrier 
case 15 through the opening, side walls 42 and 43. a 
rear wall 44, a top wall 45, and a bottom wall 46. The 
front wall 41 and the rear wall 44 are formed from a 
55 resin, whereas the side walls 42 and 43. the top wall 45. 
and the bottom wall 46 are formed from metal. 

A CD tray 18 is disposed on the slide table 16 for 
receiving an unillustrated disc used as a data source. A 
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display 131 is disposed on the display unit 1 7 so that a 
user can visually recognize an image displayed thereon. 

In order to operate the carriable unit 13, an opera- 
tion unit 26. including a switch, keys, a speaker, a 
remote-control light receiver, and like controls, is formed 
on a front panel 16a of the slide table 16. 

In a visual mode, a user draws out the display unit 
17 from the carriable unit 13 and raises the display unit 
17 and then performs a relevant operation from the 
operation unit 26 or an uniliustrated remote controller to 
display an image on the display 131. In an audio mode, 
a user draws out the slide table 16 from the carriable 
unit 13 and loads a disc onto the CD tray 18 and then 
performs a relevant operation from the operation unit 26 
to operate an uniliustrated CD player. When the carria- 
ble unit 13 is not to be used, the display unit 17 is 
brought down and the slide table 16 is retracted into the 
carriable unit 13. Reference numeral 132 denotes a 
front panel of the display unit 17. 

Next will be described an engagement mechanism 
for removably engaging the carriable unit 13 with the 
mount frame 12. 

FIG. 4 is a sectional plan view of a mount frame in 
the first embodiment; FIG. 5 is a sectional front view of 
the mount frame of FIG. 4; FIG. 6 is a sectional side 
view of the mount frame of FIG. 4; FIG. 7 is a perspec- 
tive rear view of a carriable unit in the first embodiment; 
FIG. 8 is a rear view of the carriable unit of FIG. 7; and 
FIG. 9 is a sectional view of the carriable unit of FIG. 7. 

In these drawings, reference numeral 34 denotes a 
rear wall of the mount frame 12 (FIG. 1 ), and numeral 36 
denotes a bottom wall of the mount frame 12. A mount- 
frame-side printed circuit board 57 is mounted on the 
inner surface of the rear wall 34. The cables 23 and 24 
are connected to the rear surface of the printed circuit 
board 57 via connectors 58 and 59. Connectors 61 and 
62 are provided on the front surface of the printed circuit 
board 57. 

Connectors 67 and 68 are provided on the outer 
surface of the rear wall 44 of the carrier case 15 and are 
removably connected to the connectors 61 and 62, 
respectively. Accordingly, when the carriable unit 13 is 
pressed into the mount frame 1 2, the connectors 67 and 
68 are connected to the connectors 61 and 62, respec- 
tively, thereby establishing an electrical connection 
between the carriable unit 13 and the mount frame 12. 
Reference numerals 42 and 43 denote side walls of the 
carrier case 15. 

Substantially U-shaped engagement pieces 73 are 
formed on the rear wall 34 such that the engagement 
pieces 73 project inwardly at both side positions. The 
engagement pieces 73 each have an engagement hole 
73a formed therein. When the carriable unit 13 is 
pressed into the mount frame 12, substantially S- 
shaped engagement members 92 provided on the carri- 
able unit 13 are engaged with the corresponding 
engagement pieces 73, whereby the carriable unit 13 is 
held by the mount frame 12. 



In this connection, openings 53 are formed in the 
rear wall 44 so as to receive the engagement pieces 73 
into the carriable unit 13 when the carriable unit 13 is 
pressed into the mount frame 12. The engagement 

5 members 92 are pivotably supported by respective pins 
91 in the carriable unit 13 and urged forwardly (down- 
wardy in FIG. 9) by uniliustrated springs. 

When an L-shaped lever 93 is turned from a vertical 
position to a horizontal position, a bent portion formed 

io at one end of the engagement member 92 is disen- 
gaged from the engagement hole 73a formed in the 
engagement piece 73. After the carriable unit 13 Is 
inserted into the mount frame 1 2 with the lever 93 being 
held in the horizontal position, when the lever 93 is 

15 turned from the horizontal position to the vertical posi- 
tion, the engagement members 92 are engaged with the 
corresponding engagement holes 73a, thereby locking 
the carriable unit 13 in the mount frame 12. 

When the lever 93 is turned from the vertical posi- 

20 tion to the horizontal position, uniliustrated links rotate, 
causing the engagement members 92 to rotate to 
thereby disengage the engagement members 92 from 
the engagement holes 73a. As a result, the carriable 
unit 13 is unlocked from the mount frame 12 and thus 

25 can be drawn out from the mount frame 1 2. 

Metallic plate springs 74 serving as urging means 
are fixed on the rear wall 34 in a cantilever manner by 
caulked pins 74b, thereby establishing an electric con- 
nection between the plate springs 74 and the mount 

30 frame 12. Pressing portions 74a formed on the free 
ends of the plate springs 74 are opposed to the rear wall 
44 of the carrier case 15. Accordingly, when the carria- 
ble unit 13 is pressed into the mount frame 12, the rear 
wall 44 abuts the pressing portions 74a, causing the 

35 plate springs 74 to bend. As a result, the carriable unit 
13 is urged forwardly (downwardly in FIG. 4) by the 
plate springs 74. When the lever 93 is turned from the 
vertical position to the horizontal position, the engage- 
ment pieces 73 and the engagement members 92 are 

40 disengaged from each other. Thus, the pressing por- 
tions 74a push the rear wall 44, so that the carriable unit 
13 is pushed by means of the urging force of the plate 
springs 74. 

In the on-vehicle electronic device assembly 11, a 
45 metallic chassis 95 is disposed inside the carrier case 
1 5 in order to shield uniliustrated electronic components 
contained in the carriable unit 13 against noise, static 
electricity, and the like. The metallic chassis 95 sur- 
rounds the slide table 16, the display unit 17, and the 
so like and is electrically connected to the plate springs 74 
via grounding metal pieces 97 disposed on the rear wall 
44. 

FIG. 10 is an enlarged view of a grounding portion 
of the on-vehicle electronic device assembly of FIG. 1; 
55 FIG. 1 1 is a view showing the disposition of a control 
board of the on-vehicle electronic device assembly of 
FIG. 1 ; and FIG. 12 is a perspective view of a grounding 
metal piece in the first embodiment 
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In these drawings, reference numeral 32 denotes a 
side wall of the mount frame 12, numeral 34 denotes a 
rear wall of the mount frame 12, numerals 42 and 43 
denote side walls of the carrier case 15. numeral 44 
denotes a rear wall of the carrier case 15, numeral 95 
denotes a metallic chassis, numeral 95a denotes a rear 
wall of the metallic chassis 95, and numeral 101 
denotes a control board fixed on the metallic chassis 95 
with screws 102. Unillustrated electronic components 
are mounted on both sides of the control board 101 . 

Grounding metal piece insertion holes 103 are 
formed in the rear wall 44 at both sides so as to loosely 
receive the grounding metal pieces 97. The grounding 
metal piece 97 includes a trunk portion 105 and two leg 
portions 106 projecting from the trunk portion 105. 
When the grounding metal piece 97 is set in the ground- 
ing metal piece insertion hole 103. a front surface 1 10 of 
the trunk portion 105 faces the rear wall 34. and the leg 
portions 106 are in contact with the rear wall 95a. 

Since the grounding metal piece insertion hole 103 
has a shape corresponding to that of the trunk portion 
105, when the carrier case 15 is assembled, the both 
leg portions 106 are positioned in a gap 145 defined by 
the rear wall 44 and the rear wall 95a, thereby being 
held between the rear wall 44 and the rear wall 95a. 
Thus, the grounding metal piece 97 does not come off 
the grounding metal piece insertion hole 103. 

When the carriable unit 13 is pressed into the 
mount frame 12. the pressing portions 74a of the plate 
springs 74 abut the front surfaces 1 1 0 of the grounding 
metal pieces 97, thereby pressing the grounding metal 
pieces 97 against the rear wall 95a. Accordingly, an 
electrical connection is established between the plate 
springs 74 and the grounding metal pieces 97 and 
between the grounding metal pieces 97 and the metallic 
chassis 95, thereby establishing an electrical connec- 
tion between the metallic chassis 95 and a vehicle body 
serving as ground. 

Since the grounding metal piece 97 is loosely fitted 
into the grounding metal piece insertion hole 103. a 
clearance is formed between the trunk portion 105 and 
the grounding metal piece insertion hole 103 and 
around the leg portions 106 resting in the gap 145. 
Accordingly, any error of manufacture of the mount 
frame 12, the carriable unit 13. or a like component is 
absorbed by the clearances. Thus, the metallic chassis 
95 and the vehicle body serving as ground can be elec- 
trically connected to each other in a detachable manner. 

When the carriable unit 13 is drawn out from the 
mount frame 12, the pressing portions 74a are sepa- 
rated from the front surfaces 110; consequently, the 
metallic chassis 95 and the vehicle body serving as 
ground are electrically disconnected from each other. 

Since the carriable unit 13 is removably disposed in 
the mount frame 12. the carriable unit 13 can be 
removed from the mount frame 12 for independent use. 

FIG. 13 is a perspective view of a mount frame in 
the first embodiment; FIG. 14 is a view showing the use 



of the on-vehicle electronic device assembly of FIG. 1 
outside a vehicle; FIG. 1 5 is a front view of a household 
power unit in the first embodiment; and FIG. 1 6 is a plan 
view of the household power unit of FIG. 15. 

s In these drawings, reference numeral 12 denotes a 

mount frame. When the carriable unit 13 is removed 
from the mount frame 12, a blind flap 12a covers an 
opening formed in the front wall 31 of the mount frame 
12. Numeral 96 denotes a household power unit which 

10 is removably attachable to the rear wall 44 of the carrier 
case 15 of the carriable unit 13 removed from the mount 
frame 12. Therefore, when the carriable unit 13 is used 
outside the vehicle, the carriable unit 13 is removed 
from the mount frame 12, and the household power unit 

75 96 is attached to the rear wall 44 of the carrier case 15 
of the carriable unit 13. 

The household power unit 96 has engagement 
pieces 124 which project forward from the household 
power unit 96 at both sides thereof. The engagement 

20 pieces 1 24 each have an unillustrated engagement hole 
formed therein. When the household power unit 96 is 
attached to the rear wall 44 of the carrier case 15, the 
engagement members 92 (FIG. 9) and the engagement 
pieces 124 are engaged with each other, so that the car- 

25 riable unit 13 is coupled with the household power unit 
96. 

When the carriable unit 13 and the household 
power unit 96 are engaged with each other, plate 
springs 125 provided on the household power unit 96 

30 and serving as urging means abut the front surfaces 
110 of the trunk portions 105 of the grounding metal 
pieces 97 (FIG. 12), thereby pressing the grounding 
metal pieces 97 against the household power unit 96 via 
the plate springs 125. Accordingly, an electronic con- 

35 nection is established between the plate springs 125 
and the grounding metal pieces 97 and between the 
grounding metal pieces 97 and the metallic chassis 95. 

The above-mentioned on-vehicle electronic device 
assembly 1 1 (FIG. 2) is adapted such that a user can 

40 draw out the slide table 1 6 from the carriable unit 1 3 and 
load an unillustrated disc onto the CD tray 18. In the 
audio mode, a user can operate a CD player by opera- 
tion from the operation unit 26. 

In this tray loading type CD player, a disc can be 

45 clipped by a ball chucking device disposed on a turnta- 
ble. This feature makes the use of a clamper unneces- 
sary and thus enables the CD player to be thinner 
accordingly. 

FIG. 17 is a sectional view of an on-vehicle elec- 
50 tronic device assembly carrying a tray loading type CD 
player. 

In FIG. 17, reference numeral 251 denotes a carrier 
case for an on-vehicle electronic device assembly, 
numeral 242 denotes a CD player which is disposed in 
55 the carrier case 251 to be advanced and retracted (left- 
ward and rightward in FIG. 17). numeral 272 denotes a 
shaft numeral 273 denotes a turntable of the CD player 
242. numeral 256 denotes a disc such as a CD-ROM. a 
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music CD. a video CD. a graphic CD, or a like CD. and 
numeral 274 denotes a ball chucking device for clipping 
the disc 256 placed on the CD player 242. 

A user causes the CD player 242 to advance (move 
leftward in FIG. 17) by operating an unillustrated remote 
controller or an eject button or a like button on a front 
panel of the CD player 242, places the disc 256 on the 
CD player 242, and then causes the CD player 242 to 
retreat (move rightwardly in FIG. 1 7) into the on-vehicle 
electronic device assembly. Thereafter, the user can 
cause software contained in the disc 256 to be executed 
or data to be downloaded from the disc 256. In order to 
remove the disc 256 from the CD player 242. the user 
causes the CD player 242 to advance again by operat- 
ing the remote controller or the eject button or a like but- 
ton. An unillustrated control board carrying electronic 
components may be mounted on the lower surface of a 
top wall of the carrier case 251 . 

When the CD player 242 is situated in an advanced 
position, a relatively large gap 241 is formed between 
the CD player 242 and a front wall 240 of the carrier 
case 251 . Accordingly, when a user places the disc 256 
on the CD player 242 or removes the disc 256 from the 
CD player 242, the disc 256 slipping accidentally off the 
user's hand may enter far into the interior of the CD 
player 242 through the gap 241. resulting in a potential 
formation of scratches on the disc 256 or blocking the 
movement of the CD player 242. 

An on-vehicle electronic device assembly can be 
not always disposed horizontally in a center console of 
a vehicle. For a certain vehicle, an on-vehicle electronic 
device assembly may be disposed inclined at an angle 
of 60 degrees with a horizontal direction. Also, in this 
case, when a user places the disc 256 on the CD player 
242 or removes the disc 256 from the CD player 242, 
the disc 256 slipping accidentally off the user's hand 
may enter far into the interior of the CD player 242 
through the gap 241 , resulting in a potential formation of 
scratches on the disc 256. 

Thus, an on-vehicle electronic device assembly 
according to a second embodiment of the present 
invention employs a feature to prevent the disc 256 from 
entering far into the interior of the CD player 242. 

FIG. 1 8 is a schematic view showing how a display 
unit and a CD player are accommodated in a carriable 
unit of an on-vehicle electronic device assembly accord- 
ing to a second embodiment of the present invention; 
FIG. 1 9 is a schematic view showing a state of the sec- 
ond embodiment in which the display unit and the CD 
player are drawn out from the carriable unit; FIG. 20 is a 
sectional view taken along line X-X of FIG. 18; FIG. 21 
is a side view of the carriable unit in the second embod- 
iment; FIG. 22 is a front view of the carriable unit in the 
second embodiment; FIG. 23 is a plan view of the CD 
player in the second embodiment; FIG. 24 is a bottom 
view of a control board in the second embodiment; FIG. 
25 is a sectional view of a lower frame in the second 
embodiment; and FIG. 26 is a front view of the lower 
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frame of FIG. 25. 

In these drawings, reference numeral 21 1 denotes 
a display control portion, numeral 21 2 denotes a display 
portion which is supported by a hinge 213 swingabry 

s with respect to the display control portion 21 1 . and 212a 
denotes a display. The display control portion 211 and 
the display portion 212 constitute a display unit 21 5. 

Reference numeral 216 denotes a CD player, 
numeral 256 denotes a disc such as a CD-ROM, a 

io music CD. a video CD, a graphic CD, or a like CD. 
numeral 272 denotes a shaft rotated by an unillustrated 
motor, numeral 273 denotes a turntable, and numeral 
274 denotes a ball chucking device for clipping the disc 
256. 

75 The display unit 215 and the CD player 216 are 
mounted in a carrier case 231 serving as an outer frame 
such that they can be advanced and retracted in a hori- 
zontal direction therein. The display unit 215. the CD 
player 216, and the carrier case 231 constitute a carria- 
ge ble unit The carriable unit is removably disposed in an 
unillustrated mount frame, which is mounted in a mount- 
ing space formed in an unillustrated center console of a 
vehicle and electrically connected to the vehicle. The 
mount frame and the carriable unit constitute an on- 

25 vehicle electronic device assembly. 

The display unit 215 is disposed in an upper space 
of the interior of the carrier case 231 ; the CD player 21 6 
is disposed in a lower space of the interior of the carrier 
case 231; and a control board 220 is attached to the 

30 carrier case 231, such that it serves as a separator 
between the display unit 215 and the CD player 216. 
Connectors 222 and 223 are provided on the control 
board 220 on the side opposed to the CD player 216; a 
connector 224 is provided on the display control portion 

35 21 1 at a predetermined position; and a connector 225 is 
provided on the CD player 216 at a predetermined posi- 
tion. The connectors 222 and 224 are connected by a 
flexible cable 227, and the connectors 223 and 225 are 
connected by a flexible cable 228. 

40 The display unit 215 is disposed above the control 
board 220 and near the top wall of the carrier case 231 
such that it can be advanced and retracted, whereas the 
CD player 216 is disposed under the control board 220 
and near the bottom wall of the carrier case 231 such 

45 that it can be advanced and retracted. As a result, 
spaces AR1 and AR2 are formed above and under the 
control board 220, respectively, accommodating unillus- 
trated electronic components mounted on the control 
board 220. 

so In this case, since the display control portion 21 1 is 
substantially identical in thickness to the display portion 
212, the space AR1 assumes a flat profile. The thick- 
ness of a front (leftward in FIG. 18) portion P2 of the 
space AR2 must be determined so as to provide a suff i- 

55 ciently large damper stroke S for absorbing vibrations of 
the turntable 273 generated in association with a travel 
of a vehicle. By contrast, it is unnecessary to accommo- 
date components at a rear (rightward in FIG. 1 8) portion 
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P1 of the CD player 216. Accordingly, in the space AR2. 
a rear portion P3 is made thicker than the front portion 
P2. 

Relatively short electronic components are 
mounted on the ipper side of the control board 220 over 
the entire space AR1 , thereby bringing the control board 
220 near the display unit 215. Also, electronic compo- 
nents are mounted on the lower side of the control 
board 220 over the space AR2 such that short ones are 
arranged over the front portion P2, and tall ones are 
arranged over the rear portion P3 t thereby bringing the 
CD player 216 near the control board 220 without 
impairing the damper stroke S. Examples of tall elec- 
tronic components include capacitors, connectors, and 
backup batteries. Examples of short electronic compo- 
nents include resistors and ICs. 

As described above, the display unit 215 is dis- 
posed at the upper side of the space within the carrier 
case 231, while the CD player 216 is disposed at the 
lower side of the space. Also, the control board 220 is 
installed in the carrier case 231 in such a manner as to 
be interposed between the display unit 215 and the CD 
player 216, whereby the display unit 215 and the CD 
player 216 can be brought near the control board 220. 
Accordingly, space occupied by the display unit 21 5. the 
CD player 216. and the control board 220 can be 
reduced, so that the display unit 215 and the CD player 
216 can be incorporated in an on-vehicle electronic 
device assembly without increasing the size of a carria- 
ge unit. 

To use the display unit 215 in the above-mentioned 
on-vehicle electronic device assembly, a user drains out 
the display unit 215 and rotates the display portion 212 
to raise as shown in FIG. 19. To use the CD player 216, 
a user draws out the CD player 216 and places the disc 
256 thereon. 

Since the flexible cables 227 and 228 are each 
installed in a U-shaped curve, even when the display 
unit 215 and the CD player 21 6 are drawn out independ- 
ently of each other, the flexible cables 227 and 228 fol- 
low the movement of the display unit 215 or the CD 
player 216, not interfering with unillustrated protrusions 
of the carrier case 231 and electronic components 
mounted on the control board 220. 

Since the display unit 215 is disposed above the CD 
player 216, the CD player 216 can be drawn out while 
the display portion 212 is in an upright position. Also, 
when the display portion 212 is raised, the display por- 
tion 212 does not obstruct operation buttons 255. a 
light-receiving window 252, and like controls on a front 
panel 260 of the CD player 216. Accordingly, the opera- 
bility of the display unit 215 and the CD player 216 is 
improved. 

Next will be described the appearance of a carria- 
ge unit when the display portion 212 is raised. 

The front panel 260 carries the light-receiving win- 
dow 252 for receiving light from an unillustrated remote 
controller, a button 253 for switching a CD player feature 
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to and from a television feature, an eject button 254 for 
drawing out the CD player 216. operation buttons 255, a 
speaker 258, a lever 257 for removing a carriable unit 
from the aforementioned mount frame, and the like. 

5 When the CD player 216 is drawn out to an 
advanced position thereof, a relatively large gap 276 is 
formed between a partition frame 280 disposed at the 
center of the front end of the carrier case 231 and the 
CD player 21 6. To prevent the disc 256 slipping acciden- 

io tally off a user's hand from entering far into the interior 
of the CD player 21 6 through the gap 276 when the user 
is placing the disc 256 on the CD player 216 or remov- 
ing the disc 256 from the CD player 216. protrusions 
281 and 282 serving as first disc entry prevention 

is means project downwardly from the bottom surface of 
the partition frame 280, and protrusions 283 to 285 
serving as second disc entry prevention means project 
upwardly from the top surface of the rear portion P1 . 
The protrusions 281 to 284 are formed from a resin, 

20 whereas the protrusion 285 is formed from rubber. The 
protrusion 283 also serves as a spacer to prevent the 
hanging flexible cable 228 from contacting the disc 256. 

Thus, even when the disc 256 slips accidentally off 
a user's hand during the user placing the disc 256 on 

25 the CD player 21 6 or removing the disc 256 from the CD 
player 216. the disc 256 can be prevented from entering 
far into the interior of the CD player 216 through the gap 
276. 

As mentioned previously, tall electronic compo- 
30 nents are mounted on the control board 220 over the 
rear portion P3; however, arranging tall electronic com- 
ponents in the route of the protrusions 283 and 284, 
which move with the advancing or retreating CD player 
216. is avoided. Accordingly, the protrusions 283 and 
35 284 do not interfere with electronic components 
mounted on the control board 220. 

In the present embodiment, the protrusions 281 
and 282 are disposed as the first disc entry prevention 
means. However, in place of or in addition to the protru- 
40 sions 281 and 282, electronic components mounted on 
the control board 220 and arranged over the front por- 
tion P2 of the space AR2 may be used as the first disc 
entry prevention means. 

The carrier case 231 includes a lower frame 231a 
45 and an upper frame 231b. A plurality of rests 287 are 
inwardly projectingly formed on the lower frame 231a. 
The control board 220 is mounted on the rests 287. Ref- 
erence numeral 288 denotes a frame of the CD player 
216, numeral 289 denotes rests for fixing the lower 
so frame 231a and the frame 288 together, and numeral 
290 denotes a motor for advancing and retracting the 
CD player 216. 

The present invention is not limited to the above- 
described embodiments. Numerous modifications and 
55 variations of the present invention are possible in light of 
the spirit of the present invention, and they are not 
excluded from the scope of the present invention. 

An on-vehicle electronic device assembly includes 
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vehicle of said metal chassis. 
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a mount frame fixed on a metallic portion of a 
body, a carriable unit removably disposed in the mount 
frame, and a metallic urging member mounted on the 
mount frame for urging the carriable unit in a direction of 
moving the carriable unit away from the mount frame. 5 
The carriable unit includes a carrier case having a 
grounding metal piece insertion hole formed therein in a 
position corresponding to the urging member, a metallic 
chassis disposed in the carrier case so as to shield 
electronic components, and a grounding metal piece w 
loosely fitted into the grounding metal piece insertion 
hole for electrically connecting the metallic chassis and 
the urging member. 

Claims 15 

1. An on-vehicle electronic device assembly compris- 
ing: 

(a) a mount frame fixed on a metallic portion of 20 
a vehicle body; 

(b) a carriable unit removably disposed in said 
mount frame; and 

(c) urging means made of metal and mounted 

on said mount frame for urging said carriable 25 
unit in a direction of moving said carriable unit 
away from said mount frame, wherein 

(d) said carriable unit comprises: 

(i) a carrier case having a grounding metal 30 
piece insertion hole formed therein in a 
position corresponding to said urging 
means; 

(ii) a metallic chassis disposed in said car- 
rier case so as to shield electronic compo- 35 
nents; and 

(iii) a grounding metal piece loosely fitted 
into said grounding metal piece insertion 
hole for electrically connecting said metal- 
lic chassis and said urging means. 40 

2. An on-vehicle electronic device assembly accord- 
ing to Claim 1 , wherein said carriable unit is com- 
posed of an electronic device. 

45 

3. An on-vehicle electronic device assembly accord- 
ing to Claim 1 , wherein said grounding metal piece 
insertion hole is formed in the rear wall of said car- 
rier case. 

50 

4. An on-vehicle electronic device assembly accord- 
ing to Claim 1 , wherein said grounding metal piece 
includes a trunk portion and two leg portions pro- 
jecting from sad trunk portion; and when said 
grounding metal piece is set in said grounding 55 
metal piece insertion hole, a front surface of said 
trunk portion faces a rear wall of said mount frame, 
and said leg portions are in contact with a rear wall 



5. An on-vehicle electronic device assembly compris- 
ing: 

(a) an outer frame; 

(b) a CD player disposed in said outer frame 
such that said CD player can be advanced and 
retracted; and 

(c) disc entry prevention means for preventing 
a disc from entering far into the interior of said 
CD player through a clearance formed between 
said outer frame and said CD player when said 
CD player is situated at an advanced position. 

6. An on-vehicle electronic device assembly accord- 
ing to Claim 5, wherein said disc entry prevention 
means comprises a protrusion downwardly project- 
ing from the bottom surface of a partition frame dis- 
posed at the front end of said outer frame. 

7. An on-vehicle electronic device assembly accord- 
ing to Claim 5, wherein said disc entry prevention 
means comprises a protrusion upwardly projecting 
from the top surface of a rear portion of said CD 
player. 

8. An on-vehicle electronic device assembly accord- 
ing to Claim 5, wherein a control board is disposed 
above said CD player such that said control board 
faces said CD player; and electronic components 
are mounted on the lower surface of said control 
board. 
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FIG. 13 
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